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(57)Abstract: 

PURPOSE: To solve the problem such as the 
roughing of etched surface which is insoluble by 
fluoric acid etching, by a method wherein the 
mixing ratio of the mixed solution of etchant of 
sulfuric acid, potassium dichromate and water, 
the condition of temperature when the mixed 
solution is used, and the suitable depth to remove 
ZnSe and the like are property examined. 
CONSTITUTION: Pertaining to the blending of an 
etchant, potassium dichromate of 0.5 to 8.0g is 
added to the mixed solution of 100cc f which is 
formed by mixing sulfuric acid of 10 volume ratio 
or more for water of 1 00 volume ratio, or sulfuric 
acid of 100. The temperature of etching is 0 to 
70°C, the depth of etching is the same as or less tci 
than the thickness of the epitaxially grown layer 
on a substrate, in concrete, it is about several to 
ten odds |j By setting the condition of process as 
above-mentioned, an excellent stripe current 
constricting structure, an almost circular current 
diffusion structure, and pretreatment of a 
substrate can be accomplished, and a suitable blue light emitting semiconductor device can 
be obtained. 
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1 1 X&±\z I I - V I gfcg-ft^Wtt 
7k l 0 0 LBS®? l 0 WXeo^lritspT 1 ^ LfcS3- 
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t^sfriE^ixgT-Sffi $ nfc BtrfE^ tr * * •> ^ ,wj§ 
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Hft-?. MIE^ h7-Y7*/<^->'CO^« : L< fitfrfE* 
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tfit^^^^/pgSr^L, ;©xf?*->t^ii: 
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[ft*«ll] Wffia: : /f-^ja«Sr2 5lCa»e)3 5 
[89*112] «JlB3ts'f->'^SaSSr4 0*C*»b5 0 

[ff*:"S 1 3 ] flfriS£l£0iftAB;&ffi# (10 0) B 
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^fc°**->^/Mf fc^L-fc^lC, &*!>TOMVPEj£ 
l:±oTZnSe?WI I -V I Ktfl:*%**fls*M4f: 
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30 Jpn. J. Appl. Phys. Vol. 31 (1992)pp. L1743-L1745-^, fc5> 
VMlAppl.Phys. Lett. 60 (1992) pp. 892-894 (C, £fc7k&$ 
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ll^ Z n S e^a:s/^^^|CS65RA^^V^feixTV^ 
SiJ'f^^ Of *)mfc (H 2 SO4 ) , 3nA 
y 9 A (K 2 C r 2 O7 ) *5 XTffc (H 2 O) (DM 

10 Z n S e^Sraiy^^^-e|!fe*i- Zfrj&ft&Z (x 7 f 
^*) O^ftT^fc^o 

[0014] :©i5ft«W(Ditt, *»W#tt;:iT,k 

<£>I2£lt^o^Tf4, zkl 0 OMfcf-LSfc^l 0EJt±tf>^ 

*jt*-ea-&Lfc»^« (fiPfe*3RLfcttii) iooc 
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30 [0015] fe**^, my^^^^jg^itlCOV^T 

^££#0. OOUm/^gSKTiiot, H/B 

£0 V>&^£, HW^y^V^aflWO. 001/2 
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[0 0 3 0] 
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L7b^*W»fffiSEM^K*, H12(c:^Lfc 0 (a) 12 
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a AsSSil^ftLfcZ n S e ^ * f-Y^MZ. 

T^y^^ffofc^lS:, 12 3 CD S E M^ICtf L 
fc. |sj«^ (a) li^y^^CD*^ [0 1 
- 1] jjftX-hZmX'ht) , titz (b) ii^-yf-^i/m 
Vjjfotf, (a) W^iiitt^Lfc [0 1- I"] # 

(b) fillip l^ttT'fo 5 wic*fU (a) teigf/lH^ 

lr*T. m^^t^S^t^^lJ-ir^S^d^ ZnS 
eiGaAs i T?fii£tC&5 CI 1 1 W £tltz 0 
[0 0 3 2] Z.tlb®k©\C7ji£frtz., mJiiiLRTl^y 

[0 0 3 3] 
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Xh*). Z<D^V **y'ir/l'Ji4tt, 
6, 7, 8, 9 N l^tlck^M^tlfco 
BP^ N 5lin-ZnSe/<'77r-i> 6(j:ZeSSe 
pyyYM. 7fin-ZnSeWKI, 8teZnS 
e/ZnCdSeitSfStti, 9fip-ZnSeM 
KJS, 10lip-ZnSSe^7^ Kg, *LT1 1 

ShfCRofe^ h^^-Vf^p-ZnSe 

13(j:/7XvCVDia5SiNffii 

ML' i 4Wt*BS«S, tLti 5i±«B«f"C*>5. 
[0 0 3 6] fcc 7o±x&mWirZ>o 5fe-f04 

(a) <£><£5(C (100) BnSGaAsffi3llIM 
BE fete J: 9 ZnS e^O^fc^^v^A^^gL 

nSe/<y7r-i5, n S Z n S S e 9 7 V K® 6 , 
nSZnSei^Kl7, ZnSe/ZnCdSeg 
ft^tiiffittiS, P SZnSeWFl9, p 
SZnSSe^7yKSl0, plZnSe^^^f 
ill, SrJ&SLfCo <f*5^tr?*VY^*<On® K— 

tr^^7c*J*tt* (ci) , pfiowciii* (n) 
co 9 v 5 * / K - 1° y ^ Sr n o fc 0 

[0037] fti:7thyy/77^Ha^h7'i' 

^^-^*r»J*Lfc*, 04 (b) ttiSlCpSZn 
V\ plZnSe^y^^ Ml 1(^X ^-f 7 P /^- 

getTKirO^ftJt^l : 2<D}gS£ (flP*>**?Lfc«t 

1 5 0 c c |£*f p y ^^5 gSrjgJPL 
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[0 0 3 8] ^TU4 (c) (Di 
C/7XVCVD (p-CVD) jfe^J: 9 S i NlfeiRjR 
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hgl 2 k«:«*fcS**fc»K, Stf:?* hV7^77 
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£ N |»*Lfc 0 ^ttSi N&iltffil 3Mp-Zn S 

[0 0 3 9] :&#J4 5 0/imS)of:GaAsSg3^ 
H^-n^ 5 l^^V^lCcfcoT 100/2 miT^U 

[0040] ^coj:^{^, ±^^^>^w<ommz 
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[oo4i] n«« 2 (msttftWf+ss^ftswfe^ 

SSl^fitS:, 0 5^ro w<0|g(C*3^T, (a) fi 
^10icO^t c ^ar>>-^/^ggco«^, (b) fifcty 

t" tt (c) iti2lHll^b:^^^^Ml^ 
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hJf 1 9£D^tdJ; 5 plifC*ift-C»otn 
-ZnSel«^itfc5 0 II l@g 9^ 

^c$tvfcnit o ^^v/-r/us i *<o%mz. tilths 

30 p-ZnSe3^nill^n-ZnS eHi^*^ 

[oo4 2] :/p-ir**iMH-s£, jfc-rnism ira 

filtCnSG a AsSg3i(:xt c ^^/V| 1 6 £j& 
ftLfcc r^Il@l^*^t7^'>t^il 6(7) 
*5g^H5 (a) {Z7jk-f 0 H*«l-C*LfcH4 (a) 

40 Jfefljl (r*3V^Tt±H4 (a) ©|*i8^pI©ZnSe 

Ml ltfc5^i:»U *iS«-C(j;i 5 

(a) © i 5 t**ffi*naz n S e t«*W 1 7 t 

[0043] mz, y* hv y#77 4—\zzixm5 

(b) <n£o\zx V7<i7mtbt£Z>^y^>ym* : fc 

^T^y^v^s^^TV^, mi&m i \zid\i %m 4 u) i 
{i^ic, a^s^ssfe^gi 8<t>* h7^y^^ 
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(gp*>3r«?Lfcfift&) 150ccCtL3oASf*!) 

[0 0 4 4] -tLT 2HJB<D^t 0 ^^v'+/Ug^Si: L 
05 (c) ©ijCay?^ UtiiSplZnS 

•Cf±HJfefi»Jl<o«J: 5 **fe^:8I^S t -ari* , h 
m 1 9±lc*BSHl 4 £7* h V y^77^-i;J;o 

Ttt^fML/c c -t- lt, nmmi tmmzGaAsm 

[0 04 5] *«JftOiMMH'— Jf-^-f *— KT*{±. 
n ILOttffiEiPMi 2 0 ^ plgOn^*? Mf 1 9 fc p 

*tSSH l 4 a»$>«;h,i&fcfc«iiMS3b* <fc < xhy-Yy 
— KjMSIt?* S. LH, tSi4t3^^Mi 

v— r-©e»«jEoi»TiwWfUfc«< = 

[0 0 4 6] HSS0ij3 (OMVPEfelCj:^S*!)ii^W 
MBEjHaSit^^v/t/VIJ- (10 0) SOGa 

4- 7*9 — yVt\cisti,lt, tut, OMVPEfetJ; 

0, ^»^(0|^*$tLfcf2:Brc»^lCiil^6*)(C, ZnSe 

Lfc„ r©f^KXSXl«»JtfeH6tC*-t-. (a) |i* 

1 Bg^fc'^v'^/M&SJIW*^ (b) Ii^h7 

4 yumtntvrm^ V<O^V 9 **s* 

£Ltz&m. tUT (c) l±» 2 BH©^* 

O^TJi, 3lin-GaAsIK, 5lin-ZnSe/< 

5- 77-1, 14fi*Eitffi> 1 5 lilBtitfeS. 

2 itisu@@<o/£*©^t°^->^jf-£\ 

j^^J 1 trOlU 4 (a) (CtiltSZ n S eQ<D^\?9 
-lr/Ug4 t^<PJf?©*ig-C$>5. 2 2JiS i Njffyt 

s> 2 3(±^ h7-Y7°^^-^(c^ofcs i Nt&mm. 

2 4fiaiy^y^$nT^ h^'fT'/^-i'taofcS 
i NlfeffJl, 2 5ii|g2[HlBcD^fi:IC ( t5fflfeii^t 0 
^^^-^/WgT-fe 1 ?, rtMtp-Zn S S eSfeii^-f? 
j£:ft®2 6&tfn-Z n S S e SfeoA^Mf J&SJl 2 7 <fc 

d S emte+m&fgX'hZ. 

[0047] *xmm-?\t. musiim^t'**^*^ 

i 2 1 ©Mt, 06 (b) Rtim6 (c) [C7ji£tlZ> 
Xiiz, 2Hie<OfigSi: LTOMVPESCiOS^ 



(8) 

-0.S i Nt6ftR2 2 Sr^fife-r-So r<aJ6ftR2 2Ji0 

6 (a) (C^:$tl5o 

[0 0 4 8] Bl[Ufife*3it°^^->-r/Wg2 1©M 

^-^SrffMU 0 6 (b) coiptcs i NiUMCfcNt 

5, BPfcfcfl^ 6 £©»*Jt*6«l : 2© 

•7°(D*(6]^ [0 1"1] ^fSllCffMLfco 

[0 0 4 9] -t LT> 0 6 (c) (Di. 5(-^ofc^l IhI 
if ^f-f/Pg coffin KfCOMVPEfedJcSxf 
:? + ->--r/Ug 2 5 ^rSMI^ib p-ZnSSe§26 1 
n -Z n S S eg 2 7 ©JglCJjfeg U tLTSLTV^c 
S i NIK 2 3*rifc*Lfc. S#>&^W£ftg 2 5 ttStt 
12 8fc#LTfti:*-r !JT<DWCiA«>#l*£T»OZ n 
30 s S e Sr/foftL-fc 

[0 0 5 0] tLT, SlJSW 2 t ITOC^SWi 14t 
J&fcU GaAs|g3^ifU XiEtil5«rM 

[0 0 5 1] HJ!0ij4 (ZnSeI«tl:xh7^7^ 

Z n S eSSl^ h7-f^<^ — VCDj^-^^ KSr 2 31 

otttft-e 2 «i y ^ rz'fT o z\ 1 J; <o Lfc 

^— K&fEKLfc. r Of^ffiXSSU 5 «itf±0 7 
40 $tv, ^(O0(C43V^T (a) liZnSeMC^h7'f 

V-^ L TbSPg, (b) liif?if>^S 
*rJ**L7ba», tLT (c) JiriX^tfe^K, *S5« 

llip-ZnSe^y^^ H, 1 2fi^. h^T*^ 
-yiCSofcp-ZnSeny^^ 13l±SiN 
Ifiift0t> 14(4*ffimffi, 151111m 2 9f4Zn 

SeSS, 3 0liZnSeSSl:Sofc [0 1" l] * 
(^(O2*C0^ h^-fT", 3 1liZnSef^!:Lfc 

so fcZnSe/ZnCdSeaft^SttltfcS. 
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[0 0 5 2] $fcf\ Z n S eS^OSiii^, ^k 0 ^ 
UfCo ZnSeSfi2 9(^5^h7^7 P 3 0(7)»rffif 

#t^g]7 (a) cq£ 5 <£ ^^^^f^&tf;* 

l- i] -^mcm^tim^h^o ^h7^^3 

0tf>;£ft£ [0 1- 1] Jjfilb L, HJg^Jl — 3 tHC 
S^CT^y^V^SrHlSLfeo ^tOjg*, 17 (a) O 

^cft^tTofco 0 7 (b) liteJt5^fcr^*^^/V«3 
1 ^Hffi«lC0[H4 (a) (CfcttS^fc^^rv' 

-t/uS4 0«^ct(^C-efo5^\ ZnSeI«t»dtL 

[0053] rcom^> xiifli^nflti^ «*ft*^^> 

iNiil^4:i±L, ^ICXillUtrM 
Lfco JEt, SSmfiil 5t»rtLTSHSLfc. 4*5, 
Z n S eSSIiSU6 0 0// m(0f ^tfcot^, 

Wi:J:oTi0 0/imlt*<U 

[0 0 5 4] gjfiftl 5 

mftftytyj*- warn) 

MBESia5it7+->t/l'l&f^tGaAsSg 

fig Lfc. ®s \z*mmmafmxmAvm&#>F2ii 

(b) ttiyfy/Ciot^ H;JS|&*$*u RJ^om 

ffiifc1Wi;6S»ofc&Plf, -tLT (c) iifg 2 ® g f 

-So 3 255 n -g a A s 5^ n -ZnSe 

/<y7r-lv 6iin-ZnSSe^77FI> 10/4* 
p-ZnSSe^77Fl, 1 5 ^glf 1, 3 311, 
Z n Se*Sr*Wt \*.*M%? << *— K0>«iS*l*ofc 
%i\\BH8.&V%<r>=-t°9*~s^;\'m, 34f4n-ZnSe 

ix, R»l:lofcn-ZnSetilffifI, 3 6(4^2 
(eI@<7)^c5ICJ:5> P -Z n S e KB. 3 7HR 

T&tmWSk. tLTSSIipSftlcaofcn-ZnS 



7<? 

[0 0 5 5] ^llHia<0^f ^ + ->-vyUfifeSg<Ofll3i* 
0 8 (a) \Z7jk-t e Wfe^fr^— ^-T*— K©» 

fr»3t^'f tf— Ktt= * v/-r /uS fc7fc#>f KB£& 
»*S£W**V*w tft/i:, ft±B#«jffci£ftS 3 4f 
fc5riffe5„ Stt|8liZnSe/ZnCdSe© 

ism*-c*>3. 

io [00 5 61 7th!Jy^77^-|:±oTi8 

(b) <7>£?{zMtmm<Dmffi&Wt.!a3 4ff>mm&ft%m 

S LT? 7 -y KB 1 0 ST-?iJ^$-yrfc„ fe»B 3 5 JiR 

SLt^ ^o-C^5'^>^aSli3 Ott Ufc„ ^-.y? 1 

[0 0 5 7] 2lHiacr)fiS;ftSrMBE&T*1toXH8' 
20 (c) »i7i:3^^H3 6SrriKU n»o*B 

[0 0 5 8] r©«ift«>»3t^-Y*— KlipiifCn 

&*)ffiirimLiznMim*<omm&ft\z%!m&<&j!)i^ 

[0059] mmm e aE^mmmzmm^^mm «t t> 
30 % 9 m-r#fe^7t^-f a— koiw 

MBEife(c«J;S3it'^dr->-r/uB«rfflV'>-CiE*ilfil*tc 

5 » 9 m-rm&oif&xxm— k& 

ZnSeIffi2 9^^tf^6!!Lfc, *jUfiffiUc*J»t5 
ffeRlgRtffllJt&B 9 (a) 
/uSwfllit, (b) {ims/^v^J:"jJlH^*$ix 
n^c^t^df^^/vB^ofc^Pi, -t L"C (c) (4 

Bli, 5lin-ZnSe/^77-I, 6l4n-ZnS 
Se777Fl> 8liZnSe/ZnCdSegft^fJ 
"o 1 0lip-ZnSSe777 KB. Ill4p-Z 

nSe^y^ni, 29liZnSeIS, 3 9(4Zn 

^^rv^-^/UB. 40lin-ZnSeay^^ H> 4 1 
\mmzl&^>1zx. t°f*~>^;Ul£. 4 2»4P3^tC»o/t 
ZnSe/ZnCdSe ^S^-SttB, 4 3 ItRMizm 
ofcp-ZnSe^y^^M, 4 4t4^BW& 
[+] , ^LT4 5t4«ffiSH [-] T'fcSo 
[0 0 6 0] it7Jfv'^/U|3 9cD«it^rH9 (a) 

{c^-f. *Hlife0ijT-l4*ll46«jJc:09 (c) (ommtta 

so 9, Z n S eS«2 9*Sfltfitt;-C*>oTt>«iilE«rfiH4B 



t3 SB ¥7-307528.. 



17 

[0061] xet L-rfi^t^^->^/ugfifes^icia 

9 (b) ©i5l^*/fl'^i!J^W^^/l'i4 
1 <DjlH5r3>^^ hJ§4 Olcg-f 5*T?B£*LTR^ 

(c) (Oi. o\Z-y* V V y^77-f-C<t •? nSC^y 
HS4 0(C(i [-] ftiJ<D*®4 4Sr» R»C»ofc 
pS(D3>'?^H4 3l; [+] ffi!|(omfii4 5^-^^-? 

[0 0 6 2] ^ S '-7 P t«J»fL^^<0||g(0|^lC|±S«2 
9«*r±fa*JCU T«i:45««4 4, 4 5<tt)*it 

[0 0 6 3] 

tf, *K±fcZ nSefOI I - V I K¥*ttfrj&ft£ 

fc, xyfy^*#, k<Qt>rt^-y3-^yiEMZmn-f 

5 £ gfSCMif-J&RAU&fcfi, 

* (»**) ^tf^^^Y^SSr^Swt^pr^^Jteo 

[0 06 4] rJlfjOMtiot, ZnSe|©I I 

[111] X^77^ M — ^Srffli^fc (4 0 0) 0 
Jffl-iS 2*N&X*il[UJraiJ^>Xi»n -ydf — > 

Hir*$>S„ (a) lii-y^V^BtiWZ n S eX«WX» 
n y TJ-^T'fc 9. (b) liiyfy^Zn 

[112] :t ;/ ^ ^tUNfeft 3 0*(Cjolt-5, S7j&£ 
/ tMi©M#$:/TtS EM?Kffe5„ (a) 

[0 1- 1] jjfaVhZM. (b) 
fijtO^fatfS [OI - 1" ] jj\S]<DMT?$>Zo 

[BIS] ^y^v^aaaifM 5«fcj3»*S, B^at 

^f-^tWia^Sr^-TSEM^-CfeSo (a) fi* 

0>#fl# [oi- i] (b) a.t*o>ijfi& [oi 

- 1" ] ^-[6]T*fc5o 

Rxfmmi$?tmwE\-c3bz>. (a) lixt^^-y^/v 



(10) 

/<? 

im5] mnm2iZ7jkztitc. m,mmmmttzwf8.&m 

*-^WfB5Ht?*>S. (a) \t^,\m^(T>^.\f^^'y^)V 

rit*««>«36» (b) (Jiyfv^Wotx^^/ 
*tJc*«KE*JiSrBS6*LfcaBlf, (c) tt$ 2 m S »3i 

io [16] ^JSW3lC^$nfc, OMVPEftlCiSi* 

URxfmmzmi-mmmx'hz. (a) ttmimnox. 

br^*V-v/WrilftJi«5«5S» (b) I±^h7^7"^ 
»». (c) liS2@@©x^^->^;^fiLt(0 

[07] nmm4\z^nti, znse$w:7h7^ 

20 g£lfl*3i«:*1-»ffiB|-C*>5. (a) UZnSeM 

lex h y&M&Llt&m. (b) Ji^f* 

*->-r/HI£/£ftL7U8:|5g, (c) telfei^M, 3?E5« 

[0 8] 5fel6«5^*ilfc. ««*£R*HStt*?f:fifc* 

i-^fSHT-fc^o (a) li^lHlS©xt^ifv/t/^ 
Se^flfit, (b) ii^y^Vi/icioTJlffl/!! 5 ^*^ 
iiR3gO*i«l£*JI*«»o7tS:», (c) f±H 2 0 @ <s> 
xif^Js-yt^ISrML, ASM. SE««£- 

[12 9] HJiS^6{^*tt7t, jE£Pj*S#fc:«iifc£&E 

ig^^i-WrffiUlT-fcSo (a) l±it°^^->^/Wg(D* 

it, (b) Jirc-y^^i/tctoTJlffl^^^ttR^tc 

itr^drv-^/we^ofc©^ (c) iHE^mmcom 

[010] tttt^E^ffliHB«rflJ^T»j£3;h,fca£ 
«©*EJEM*WJ£B|-CS>0, GaAslCffiV^ilSM 

3-n-GaAslS, 4-ZnSefSrtt^iLfcl' 
— Wk<»^\f I'M. 5-n-ZnS e^-y 
7 7-1, 6-n-ZnSSe^77Fl, 7-n-Z 
n S eTfctf'f KJI, 8-ZnSe/ZnCdSe@ftf 
fiH±J§, 9-p-Zn S ejt^ KJ1, 10 -p-Zn 
SSe^7-y Kl, 1 1-p-ZnS e =y^7 H> 
1 2'"XL S /^V;/£ftri^ofcX h7^^^-yf 
^p-ZnSe^y^^H, 1 3- -p-CVDlCj; 
so 5 S i Nffiif, 14-fIti, 1 5 -Ilti, 1 
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6--^lIeI^cS0#COmt: o ^^r^^/Ug, 1 7-n-Z n 

^?-^^4$Htaofcn-Z n S 

19-^2lH]SftB|Op-ZnSe3y^^ (>f^ 

2 0-pSlfi:ttSoT?|ofcn-Zn S et«^ 
g N 2 1 -MB EfeCi D Lfcl 1 t c 
#*i/*tl'M* 2 2 — S i NlfelftlBL 2 

B^O^t^^-r^B, 2 5-OMVPE&tCj: 
Lfcff2Elja*l*oa»ii*^^^*5/-V'/W*, 26- 
p-ZnSSel^SMI^ 27-n-ZnSS 
e^&iA^SJ&ftB. 28-^h7^^ZnSe/ 
ZnCdSegW&ttl, 2 9-ZnSeSS, 3 0 
-ZnS eSffifdJSort: [0 1" 1] jjfa<D 2%:<DX b 

[01] 
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(b) 
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y^-f, 3 l-ZnSe^SrM#iLfcU-if-«it(75 
^fc^^rv^/Wf , 32-gllf:ZnSe/ZnCd 
SegfeiFffitti, 3 3-ZnSe#S:WtLfc^ 
^^-K«3t0^1@^fiB#0^t°^^rv'^^S, 3 
4-n-ZnSetlfetI, 3 ^ 
^ioT^^tlR^IC^ofcn-Z n SelM 
3 6-S2@M^p-Z n S e ny^^ 

3 7-n»«Slffi, 38-plIfi:aof:n-Zn 
S e liJSfcti, 3 9-Z n S ef^Wt \^tzM%¥ 

io >T^— Kfllig(0^t°^^r^^/US, 40-n-ZnSe 

4 2-R^tC^ofcZ n Se/ZnCdS e i@|&^?g44 
Jf, 43-RfHSofcp-ZnSe^V?^ hi, 4 
4-$StI [-] , 4 5-S®li [ + ] 0 
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